PUMP DRIVE HEAD WITH STUFFING BOX 

FIELD OF THE INVENTION 

The present invention relates generally to progressing cavity pump oil we!! 
installations and. more specifically, to a drive head for use in progressing cavity pump oil well 
installations. 

BACKGROUND OF THE INVENTION 

Progressing cavity pump drives presently on the maiKet have weaknesses with 
respect to the stuffing box, backspin retarder and the power transmission system. Oil 
producing companies need a pump drive which requires little or no maintenance, is very safe 
for operating personnel and minimizes the chances of product leakage and resultant 
environmental damage. When maintenance is required on the pump drive, it must be safe 

and very fast and easy to do. 

Due the abrasive sand particles present In crude oil and poor alignment between the 
wellhead and stuffing box. leakage of crude oil from the stuffing box Is common in some 
applications. This costs oil companies money in service time, down time and environmental 
dean up. It is especially a problem in heavy crude oil wells in which the oil is often produced 
from semi-consolidated sand formations since loose sand is readily transported to the 
stuffing box by the viscosity of the crude oil. Costs associated with stuffing box failures are 
one of the highest maintenance costs on many wells. 

Servicing of stuffing boxes is time consuming and difficult. Existing stuffing boxes are 
mounted below the drive head. Stuffing boxes are typically separate from the drive and are 
mounted In a wellhead frame such that they can be serviced from below the drive head 
without removing it. This necessitates mounting the drive head higher, constrains the des.gn 
and still means a difficult service job. Drive heads with integral stuffing boxes mounted on 
the bottom of the drive head have more recently entered the market In order to service the 
stuffing box. the drive must be removed which necessitates using a rig with two winch lines, 
one to support the drive and the other to hold the polished rod. This is more expensive and 
makes servicing the stuffing box even more difficult. As a result, these stuffing boxes are 
typically exchanged in the field and the original stuffing box is sent back to a service shop for 

repair— still unsatisfactory. 

Due to the energy stored in wind up of the sucker rods used to drive the progressmg 
cavity pump and the fluid column on the pump, each time a well shuts down a backspin 
retarder brak is required to slow the backspin shaft spe d to a safe I vel and dissipate the 



w R cause sheaves and belts are used to transmit power from the electric motor to 
energy. B cause sheaves ana » potential for 

. _. ,^ . a j a ii evistina equipment In the n la, mere is »- 
the pump dnve head on all existing q P lf shea ves turn fast enough, they will 

v ry dangerous to operating personnel. 

SUMMARY OF THE INVENTION 

The present invention seeKs to address ail these issues and combines ali funtf» 
The present «rwn eljmlnalBS me conventional 

int. a sln 9l . dnve head . The dn« he* ofh P ^ 

A ball-type dutch mechanism ,s employea s ^ 
*ednveis» 1 mu, g in*ebacksplnd,r^n.thusred^h^b^up ^ 

A^er aspect of the present invent™ refers to * e 

tray and then onto the ground when that overflows. ^ 
,„ m . present Inven^on , one , w-nch,, * ^ red ^PP ^ ^ _ ^ 
because the drive does not have to be inventton provides a 

eliminate need *. ''^^t^l^P^-^^'^ 

special campin^dw^Jhedr^ead W ^ ^ ^ ^ ^ 
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connecting said sleeve to the rod; and a prime mover drlvingly connected to said sleev for 

rotation thereof. . 

According to another aspect of the present invention then, there is also provKled in 
a stuffing box for sealing the end of a rotatable rod extending from a well bore, the 
improvement comprising a first flukJ passagewey disposed concentrically around at least a 
portion of the rod passing through the stuffing box; a second fluid passageway disposed 
concentrically lnsld.-said first passageway, said second passageway being In fluid 
communication with wellhead pressure during noma, operation.: said first and second 
passageways being In fluid communication with one another and having seal means 
dispJedmerebeuveentopen™,^^ 

and means to pressurize fluid in said first passageway to a pressure in excess of wellhead 
pressure to prevent the leakage of well fluids through the stuffing box. rmM . 

According to ano*er aspect of the present Invenflon men. there . ; also provdeda 
drive head for use wHh a progressing cavKy pump in an oil well, comprising a dr«e head 
nTsIng; a drive shaft rotatebly mountod in said housing for common to a 
annular tubular sleeve rotate!*, mountod in said housing and drivlngly connected to sad 

relation thereto defining a first tubular fluid passageway for recervng fluid at . first pressure 

tabular fluid passageway exposed to oil we,, erasure during normal operWon; sea, means 

fi^Tuld passageway greater than the fluid pressure in said second fluid passageway, and 
means tor reieaeably drivlngly connecting seid sleeve to a polished rod mountod ,n said 

^Tocording to anoflw aspect of the present invention mem, there Is afco orovtded in 
a drive Iwad for rotating a rod extending down a well, the drive head having an upper end 
and alower end. the improvement comprising a stofnng boxfor said rod mtogmtod ,nto the 

upper IT*— ««h-.^ — 

drive head from the well. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other features of preferred embodiments of the present Invention £ 
become more apparent from the fo.lowing description In which reference ,s made to 
appended drawings In which: 
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Figure 1 is a view of a progressing cavity pump oil well installation in an earth 
formation with a typical drive head, wellhead frame and stuffing box; 

Figure 2 is a view similar to the upper end of Figure 1 but illustrating a conventional 
drive head with an integrated stuffing box extending from the bottom end of the drive head; 

Figure 3 Is a cross-sectional view according to a preferred embodiment of the present 
invention; 

Figure 4 is an enlarged, partially broken cross-sectional view of the drive head of 
Figure 3 including the main shaft and stuffing box thereof modified to include an additional 

pressure control system; 

Figure 5 is an enlarged cross-sectional view of the pressure control system shown 

in Figure 4; . ■ 

Figure 6 is a cross-sectional view of another preferred embodiment of the dnve head 

including a floating labyrinth seal; 

Figure 7 is an enlarged cross sectional view of the floating labyrinth seal shown in 

Figure 6; 

Figure 8 is a cross sectional view of another embodiment of the drive head .nclud.ng 
a top mounted stuffing box which is not pressurized; 

Figure 9 is a cross sectional view of another embodiment of the drive head wrth a 
hydraulic motor and another embodiment of the floating labyrinth seal; 

Figure 10 is a side elevational cross-sectional view of a centrifugal backspin retarder 
according to a preferred embodiment of the present invention; 

Figure 11 is a plan view of the centrifugal backspin retarder shown In Figure 10; 

Figure 12 is a partially broken, cross-sectional view illustrating ball actuating grooves 
formed in the driving and driven hubs of the centrifugal backspin retarder shown in Figure 10 
when operating in the forward direction; 

Figure 13 is similar to Figure 12 but illustrates the backspin retarder being dnven m 
the backwards direction when the retarder brakes are engaged; 

Figure 14 is a side elevational, cross-sectional view of one embodiment of a polished 
rod lock-out clamp according to the present invention; 

Figure 15 is a top plan view of the clamp of Figure 14; 

Figure 16 Is a side elevational. cross-sectional view of another embodiment of a 
polished rod lock-out clamp according to the present invention: 
FIgur 17 is a top plan view of the claim of Figure 16; 



Hgure 18 Is a side , vationa,. cross-sectiona. view of another embodim nt of a 
polished rod lock-out olamp according to the present invention; 
B(llirft 19 is a too Plan view of the clamp of Figure 18; 

invention; and 

Figure 21 is a top plan view of the clamp of Figure 20. 

box 16 , an electnc motor 1 8 . ana a Den a mounted on a 

„. » . The «~ - - eh™ ' -"^nt^T* sanerelf, ^ a, a 
weUhead 2S . The drive head supports and dnve. adn*. 

the bottom of the installation to produce wen nu.as 

with an integral 

surfing box 3» mounted on the bottom of *e dnve h ^ ^ 

o, ma MM*. ,n Figure 1 £ bead shaft * a,r«dy 

advantage of tht. type of dnve head . that. * „„ maln sha ft. thus 

supported with bearings, stuffing box seals can be ^ and 

JpLng aHgnmen, and el,m,na«ng con«ct ^,,ln because .here 

polfcbed rod. This s*,e =, J^^E^^ > « ^— ^ ^ * hW * 
Is no wellhead frame and also reduces cost oecau ^ ^ 

are fewer parts since - ^^^ZZ*-**-***** 

rod and the other to support the drive head. connected directly to and 
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installation to house drive means for rotatably drivlfl£ a conventional polished rod. and for not 
only providing the function of stuffing box. but on/ which can be accessed from the top of the 
drive head to facilitate servicing of the drive he4d and stuffing box components. 

Another preferred aspect of the present invention is the provision tof a polished rod 
lock-out clamp for use in clamping the polished rod during drive head servicing operations. 
The clamp can be integrated with the drive head or provided as a separate assembly below 
the drive head. Finally, the drive head may be provided with a backspin retarder to control 
backspin of the pump drive string following drive shut down. 

Referring to Figures 3 and 4. the drive head assembly according to a preferred 
embodiment of the present invention is generally designated by reference numeral 5 and 
comprises a drive head 50 and a prime mover such as electric motor 18 to actuate dnve 
head 50 and rotate polished rod 26 as will be described below. The drive head assembly 
includes a housing 52 in which is mounted an Input or drive shaft 54 connected to motor 18 
for rotation and. as part of the drive head 50, an output shaft assembly 56 driv.ngly 
connected to a conventional polished rod 26. Drive shaft 54 is connected direct* to electnc 
drive motor 18. eliminating the conventional drive belts and sheaves and the disadvantages 
associated therewith. Output shaft assembly 56 provides a fluid seal between the flu.d .n 
drive head 50 and formation fluid In the well. The fluid pressure on the drive head side of the 
seal is above the wellhead pressure. The fluid seal provides the functions of a conventional 
stuffing box and. accordingly, not only eliminates the need for a separate stuffing box. which 
further reduces the height of the assembly above the flow tee. but is easily serviceable from 
the top of the drive head, as will be explained. 

Electric motor 1 8 is secured to housing 52 by way of a motor mount housing 60 wh.ch 
encloses the motor's drive shaft 62 which in turn Is drivingly connected to drive shaft 54 by 
a releasable coupling 64 known in the art. Drive shaft 54 is rotatably mounted in upper and 
lower shaft bearing assemblies 66 and 66 . respectively, which are secured to hous,ng 52. 
The lower end of drive shaft 54 is advantageously coupled to a centrifugal backspin retarder 
70 and to an oil pump 72. A drive gear 74 is mounted on drive shaft 54 and meshes with a 
driven gear 76 . 

Driven gear 76 is drivingly connected to and mounted on a tubular sleeve 80 which 
is part of tubular output shaft assembly 56 . Depending on the viscosity or weight of the 
fluids being produced from the well, the ratios between the drive and driver, gears can be 
changed for improved operation. Part of assembly 56 functions as a rotating stuffing box as 
will now be described. 



-6- 



# 



10 



^> Sleev 80 Is mounted for rotation in upper andWr bearing cap assemblies 84 and 
86. respectively, secured to housing 52 as seen mosfclearty in Figure 4. Upper bearing cap 
assembly 84 houses a roller bearing 88 and low>r bearing cap 86 houses a thrust roller 
bearing 90 which vertically supports and locates sleeve 80 and driven gear 76 in the housing. 

A standpipe 92 is concentrically mounted within the inner bore of sleeve 80 in spaced 
apart relation to define a first axially extending outer annular fluid passage 94 between the 
standee's outer surface and sleeve 80s inner surface. Standpipe 92 is arranged to 
concentrically receive polished rod 26 therethrough in annularly spaced relation to define a 
second inner axially extending annular fluid passage 114 between the standpipe's .nner 
surface and the polished rod's outer surface. Lower bearing cap assembly 86 .ncludes a 
downwardly depending tubular housing portion 96 with a bore 9B formed axially therethrough 
O ^ch communicates with innerfluid passage 114. The tower end of the standpipe is seated 
S on an annular shoulder defined by a snap ring 1 02 mounted in a mating groove in inner bore 
B 98 of the lower bearing cap assembly. The standpipe is prevented from rotating by. for 
ft example, a pin 104 extending between the lower bearing cap assembly and the standp.pe. 
S The upper end of the standpipe is received in a static or ring seal carrier 110 wtvch ,s 
ln mounted in the upper end of sleeve 80. 

~ A plurality of ring seals or packings 116 are provided at the upper end of outer 

S annular fluid passage 94 between a widened portion of the Inner bore of sleeve 80 and outer 
surface of the standpipe 92. and between the underside of sea. carrier 110 and a 
compression spring 118 which biases the packings against seal carrier 110. or at .east 
towards the carrier if by chance wellhead pressure exceeds the force of the spnng and the 
pressure In outer passage 94. Abushing or .abyrinth sea, 120 is provided between the outer 
surface of the lower end of sleeve 80 and an inner bore of lower bearing cap assembly 86. 
The upper end of innerfluid passage 114 communicates with the upper surface of packmgs 
1 1 6 As will be described below, pressurized fluid in outer fluid passage 94 and spnng 11 8 
act on the tower side of the packings, opposing the pressure exerted by the well flu,d ,n 
passage 114 to prevent leakage. 

la. ^>The upper end of sleeve 80 is threaded* couple/to a drive cap 122 wh.ch in turn is 
coupled to a polished rod drive clamp 124 which engages polished rod 26 for rotation. A 
p,ura..ty of static seals 126 are mounted in static sea/ carrier 110 to sea. between the sea 
carrier and the polished rod. O-rings 236 sea. the4a ti c sea, carrier 110 to the ,ns,de of 
s,eev 80. Asth re is dearance between the uppe/end of standpipe 92 and sea earner 110 
forfluidcommunicati nbetwe n fluid passages 1/4 and 94. there is some compUancy ,n the 
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rfandpipe'sversca, r, M n«H* ailc^ « * adapt *»•—«" PeHacaHgnmentoftne 

„ «ow into passage^ n Jj^, ,„ m . upper ^ .ap assembiy 

j iubricatebeanngsSe. ^ 6 ^ r in uooer bearing cap 66 supporting dri« shaft 54. 

commun,ca,e*v*asir^^^ 

U An^e^l-I.*^^^^ - *^,*,^, fluid passage ISO 

S spoo, 140 red,** ^ ~ ^^^17.^ P-~ 16* 

a cc .ca.es pump pressure * spoo , 140 communicates w«h 

3 . connect upper bearing ^J^^. J^teswi* pump pressure 

- weHheadpr^sureinbomOO. pressure . T„ e spoo. va,ve serve, «o 

urn. rotate dnvegear74and driven gear 76. D rr.e„ g .=r ^ ^ 

« to ro^e oo^ed rod 2. via rod 

M pressure In innerSuld passage 114. ^ W *^V head houslng s2 . -p,. pressure 
from ieaKing through the snffing box and en«1n ^ ,„ or in 
a PP „ed «o oufcr annuiar passage 04 can be -*~ - P~~ 

* enhancedembodimen«ofFi 0 ure4.m.spo^va f v ^^chfcno. 
appliedtoouter«uidpas 8 a 9 e94lnresponsetowellh aopre 
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required to the stuffing b x can be released to the top b arings or gear mesh fbrlubricati n. 
Sleeve 80. packings 116. spring 118, static seals 126 and s al carrier 110 all rotate or are 
adapted to rotate relative to standpipe 92. 

The labyrinth seal 120 between sleeve 80 and the main bearing cap 86 as shown in 
Figure 3 is used in the present invention so that there is no contact and thus no wear 
between these parts in normal operation. However, it is drfficultto manufacture a close fitting 
labyrinth due to wn out which is common in all manufactured parts. Due to the difficulty of 
manufacture, a preferred embodiment of the labyrinth seai is a floating seal 229 which is 
compliantly mounted to main bearing cap 86 by studs 230 and lockouts 231 as shown in 
Figure 6 and in greater detail in Figure 7. In this embodiment sleeve 80 is shortened to 
provide clearance for the seal . Labyrinth seal 229 has clearance holes to receive studs 230 
to allow movement of the seal in the horizontal plane. Lock nuts 231 are adjusted to provide 
a sliding clearance between seal 229 and the top surface of bottom bearing cap 86. An O- 
ring 232 prevents the flow of oil between the labyrinth seal and the bottom bearing cap. The 
O-ring preferably has a diameter nearly equal to that of the labyrinth seal since this balances 
the hydraulic load on the labyrinth seal, reduces force on the lock nuts and allows the 
labyrinth seal to move and align itself more easily within rotating driven gear 76. Due to 
typical diametral clearances of 0.002 to 0.005 inches between the stationary labyrinth seal 
and the rotating driven gear, leakage occurs. Due to hydrodynam.c forces generated wrtrun 
the leaked oil by the rotation of the rotating member, similar to the principle of a journal 
bearing, the labyrinth seal tends to align Itself in the center of the rotating component. The 
rotating component canbe the driven gear as shown in Figure 6. the main bearing inner race 
as shown in Figure 9, sleeve 80 or a bushing fixed to the sleeve. 

u^^ome^se^TT**^^ 
having the stuffing box mounted on the top of the drive head remains a servjcej^fitT 
Figure 8 shows a preferred embodiment a stuffing box which can be^ic^fom the top 
of the drive but does not have outer annular passage 94 pr^surizedTln this embodiment 
wellhead pressure Is applied to inner annular passage^tufflng box spring 111 is placed 
between packing rings 116 and static sea^rrerlTo eliminating the need for ad^stment 
of the packing rings. Static seals «6^ent escape of well fluids between polished rod 26 
and static sea. carrier 110^gs 236 prevent escape of well fluids between static sea. 
^carrier 110 and thejmte^ore of s.eeve 80. Drive cap 122 is threaded onto sleeve 80 and 
transmits toxqCetopolished rod clamp 124 to rotate polished rod 26. Leakage past packing 
rinoJf^ows into a lantern ring 239 which has radia. holes 242 to communicatewWirad.al 

aolas^amsje^^ 



■r-j-g-rg^^^^^ ring 239 a n d s tefldptpe~927 

aiecthc motor. Use ***** power prov.de, 

and me auffing box pr«sur*ation which will be expiained w* reference* Figure * 
showing a preferred embodiment* a dnve head driven bya *<M"«*- ~ . 
h ad assembly 234 shown in this figure with hydraulic dnve does not have a backspm 
system since the braking acdon can be achieved by restricting me flew of 
X c ~ac^pin d^on. Addi B o„,»y. me ~ 
can be used to pressurize me stuffing box. thus eliminating the need for 0,1 pump 72. Botf, 

pump can be left out of the design mus educing cost mm and * 
hJassembly234.hyd,au,,cpressu^^^^^^ 

rr:rrr b ^r^h^^^ 

„ m resp rfve grooves "0 and 212, respecv » in « ^ 
. receiving drive balis 218, of which only one ,s shown. Groove 210 m dnv,ng 
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formed with a ramp r sloped surface 220 which terminates in a ball chamber 222 wher rt 
is intersected by a radial hole 209 in which th edge of the ball is located when drive shaft 
54 rotates in a forward direction. Centrifugal force holds the ball radially outwards and 
upwards in the ball chamber by pressing it against radial hole 209 so there is no ball motion 
or contact with freewheeling driven hub 192 while rotation is in the forward direction. When 
the drive shaft rotates in the reverse direction, the ball moves downward to a position In 
which it engages and locks both hubs together. 

When the drive head starts to turn in the forward direction, the ball 218 rests on 
driven hub 192. The edge 211 of ball chamber 222 pushes the ball to the right and causes 
it to ride up ramped surface 21 5. As the speed increases, the ball Jumps slightly above the 
ramp and is thrown up Into ball chamber 222. where it is held by centrifugal force as shown 

in Figure 12. . 

When the electric motor turning the drive head is shut off. the drive head stops and 
ball 218 drops back onto driven hub 192 as windup in the sucker rod begins to counter or 
reverse rotate the drive head, which transmits the reverse rotation to drive shaft 54 through 
sleeve 80 and driven gear 76. More specifically, sloped surface 220 of driving hub 190 
pushes the bal. to the left until it falls into groove 212 of the driven hub. Thebal. continues 
to be pushed to the left until K becomes wedged between the spherical surface 213 of the 
driving hub and the spherical surface 217 of the driven hub thus starting the driven hub and 
thereby the brake shoes turning. This position is i.lustrated In Figure 13. The reverse ramp 
220 of driving hub 190 serves an important function associated with the centrifugal brake^ 
The centrifugal brake has no friction against housing surface 208 until the brake turns fas^ 
enough to overcome brake retraction springs 204. if the driving hub generates a sufficient 
impactagainstdrivenhub192 during engagement, thedriven hub can accelerate away from 
the driving hub. If the driving hub is itself turning fast enough, the bal. can nse up ,nto ball 
chamber 222 and stay there. By adding reverse ramp 220. the ball cannot rise up dunng 
impact and since the ramp is relatively long, it allows driving hub 190 to catch up to driven 
hub 192 and keep the ball down where it can wedge between the driving and dnven hrt* 
Brake assembly 70 is preferably but not necessarily an oil brake with surface 208 
(which acts as a brake drum) having, for example, parts for oil to enter or fall into the brake 

to reduce wear. ... . . . 

As will be appreciated, energy from the recoiling sucker rod is transmrtted to brake 

70 to safely dissipate that energy non-destructively. 



A further aspect of the present inv ntlon is th provision of a polish d rod lock out 
clamp 160 for use in securing the polished rod when it is desired to service the drive head. 
The clamp may be integrated into the drive head or may be provided as a separate 
assembly, which Is secured to and between the drive head and a flow tee. Figures 14-17 

5 illustrate two embodiments of a lock-out clamp. 

A«? ^^^TTTT^r^rnteMxxiarxL the damp includes jaiubutarctaffipTx?dy 162having 
a bore 1 64 for receiving polished rod 26 in annularly spaced relation therethrough. A bushir 
166 is mounted on an annular shoulder 168 formed at the bottom end of bore>-*64 for 
centering the polished rod in the housing. Flanges 167 or threaded connections depending 
10 on the application are formed at the upper and lower ends onhe-housing for bolting or 
otherwise securing the housing to the underside of the drive-head and to the upper end of 
the flow tee. The clamp includes two or more equajjy-angulariy spaced clamp members or 
shoes 170 about the axis of the housing/polishetfrod. The clamp shoes are generally in the 
| {y form of a segment of a cylinder witharj^cuate inner surface 172 dimensioned to correspond 
15 to the curvature of the surfac^-dfthe polished rod. Arcuate inner surfaces 172 should be 
m undersize relative to the^polished rod's diameter to enhance gripping force. In the 

in embodiment of Figures 14 and 15. spring means 174 are provided to normally bias the 

~U clamp membe'reinto an un-clamped position. In the embodiment of Figures 16 and 1 7, the 
5 ends^Tbolts 1 76 are generally T-shaped to hook into correspondingly shaped slots 171 in 

N^O ulioeu 1 7 0 t o poqi tiv rly rrtmc tth n n h Qf"? witho ut th p P ftnH fat-springs . 174 
q Clampshoes 170 are actuated byradial bolts 176, for example, to damp the polished 

*■* rod such that It cannot turn or be displaced axlally. The lock out clamp may be located 

between the flow tee and the bottom of the drive head. Alternately, it can be built Into the 
lower bearing cap 86 of the drive head. 
25 In some applications it is preferable not to restrict the diameter through the bore 1 64 

of the lock out damp so that the sucker rods can be pulled through the damp 160. In this 
embodiment of the polish rod clamp as shown in Figure 18 and 19. where like numerals 
identify like elements, two opposing radial pistons 182 are actuated by bolts 184 to force the 
pistons together and around polish rod 26. The polish rod is gripped by arcuate recesses 
30 186, which are preferably made undersize relative to the polished rod to enhance gripping 
force. 

In a further embodiment of the polished rod lock out damp, the damping means are 
integrated with a blow out preventer 180. shown in Figures 20 and 21 . Blow out preventers 
are required on most oil wells. Th y traditl nally have two opposing radial pistons 182 
35 " actuated by bolts 184 to force th pistons together and around the polish rod to effect a s al. 
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The pist ns are generally mad of elastomer or provided with an elastomeric liner such that 
when the pistons are forced together by the bolts, a seal is formed between the pistons, 
between the pistons and the polish rod and between the pistons and the piston bores. 
Actuation thus serves as a means to prevent well fluids from escaping from the well. 

In accordance with the present invention, an improved blow out preventer serves as 
a lock out clamp for well servicing. In order to serve this purpose, the pistons must be 
substantially of metal which can be forced against the polished rod to prevent axial or 
rotational motion thereof. The inner end of the pistons is formed with an arcuate recess 186 
with curvature corresponding substantially to that of the polished rod. Enhanced gripping 
force can be achieved if the arcuate recess diameter is undersize relative to the polished rod . 
The sealing function of the blow out preventer must still be accomplished. This can be done 
by providing a narrow elastomeric seal 188 which runs across the vertical flat face of the 
piston, along the arcuate recess, along the mid height of the piston and then circumferentially 
around the piston. Seal 188 seals between the pistons, between the pistons and the polish 
rod and between the pistons and the piston bores. Thus, well fluid is prevented from coming 
up the well bore and escaping while the well is being serviced, as might be the case while 
the stuffing box is being repaired. By including the sealing function of the BOP with clamping 
means, one set of pistons can accomplish both functions, enhancing safety and convenience 
without increasing cost or size. 

The above-described embodiments of the present invention are meant to be 
illustrative of preferred embodiments and are not intended to limit the scope of the present 
invention. Various modifications, which would be readily apparent to one skilled in the art, 
are Intended to be within the scope of the present invention. The only limitations to the scope 
of the present invention are set forth in the following claims appended hereto. 



